SIGNIFICANT clinical improvement after valvuloplasty for mitral stenosis can be anticipated in 70 per cent of group III patients followed 5 years and 52 per cent of those in group IV1 Nevertheless, the first 1,000 patients in our series have been followed from 2 to 9 years, and some degree of deterioration after an initially favorable result was found in 228. Critical scrutiny of the factors involved in this deterioration should lead to better selection of patients, to the evolution of better operations, and perhaps to the prevention of " restenosis. " In the analysis of the results,' 3 factors appeared to be particularly responsible for deterioration: inadequate initial surgical correction (45 per cent) ; mitral insufficiency preexisting or following operation (22 per cent); and recurrence of rheumatic fever (17 per cent).
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Many of these patients have seemed suitable for reoperation. Experience gained at these second operations has not only emphasized the seriousness of an inadequate initial operation but has underlined the difficulties and hazards of the usual method of reoperation. Dissatisfaction with the safety and results of the Material The first 80 reoperations on 79 of our patients are analyzed here. One patient had 2 reoperations. All but 5 were from the first 1,000 above. 1 The operative findings and clinical observations have been analyzed in order to reconstruct as accurately as possible the cause of failure of the primary effort. Patients whose first operation was performed elsewhere are not included, since coniparable technical and pathologic documentation is not possible.
There were 12 male and 67 female patients. The average age of 39.7 years at the time of the first operation closely approximates that of the entire series.
At the first operation 64 patients classified as group III by our classification;10 16 were in group IV. At the time of the second operation 21 of the original group III patients were classified as group IV, and 4 of the former group IV patients were in group III. Therefore there were 47 group III and 33 group IV patients at the time of reoperation.
Classification This group was defined as one in which the valve area after manipulation was estimated to measure 2.5 cm.2 or less, or in 5 instances where the postoperative area of 3.0 cm.2 or more had been accomplished more by dilatation than by separation of the commissures.* Advanced scarring was the chief reason for such unsatisfactory operations. Whether this resulted in fracture-dilatation only, the opening of only one commissure, or from a failure to appreciate and manage secondary stenosis due to fusion of chordae, the result was the same, i.e., inadequate mobilization. Although the patient might be relieved rather dramatically of symptoms by the resulting increment in valve area, the stage was set for gradual loss of mobility and restriction of leaflets or actual refusion of the commissures by fibrin. There were 18 patients in whom it was judged that an unsatisfactory valvuloplasty had been effected initially but in whom mitral insufficiency of greater than minimal extent was not present ( Of these 28 there were 9 in whom the regurgitation was present at the time of the first operation, 11 in whom it was increased by the surgeon, and 8 in whom it appeared to have developed in the interval between operations. In half of these patients some restenosis had occurred between operations. In all of the patients with restenosis, factors leading to an unsatisfactory valvuloplasty were present.
Two of the patients are not included in the foregoing categories. In 1 it was thought in retrospect that she suffered predominantly from hypertensive heart disease at the time of both the first and second operations, although a small amount of restenosis had occurred. In Grand total -78 There were 2 additional patients; one with hypertensive heart disease at both operations who had some degree of restenosis due to a poor fracture at the first operation, and another who had very little restenosis. than 2 cm.2) and no insufficiency. Her symptoms were presumably largely functional in nature, occurring at the time of the onset of atrial fibrillation several months before the second operation.
The median time for the duration of maximum improvement fell between 2 and 3 years.
On the average, patients came to reoperation about 2 years after they had begun to deteriorate.
When the patients are analyzed according to their place in the series of the first 1,000 valvuloplasties for mitral stenosis, a decreasing incidence of reoperation is found. Fiftyfour of the first 500 underwent a second operation as contrasted with 21 of those between 501 and 1,000. In order to eliminate the factor of natural attrition with time, the incidence of reoperation within 5 years of the first procedure has been analyzed. The first 800 patients were all operated upon at least 5 years prior to the date of this report. Therefore the number of patients reoperated upon in these 5 years in the 1 to 400 part of the series has been compared to those in the 401 to 800 category; namely, 26 On 2 occasions superior pulmonary veins were used. This approach was a " strategic retreat" in the face of an inadequate appendage, a hold-over from our very early experience.10 This proved unsatisfactory because of the position of the valve and the danger of serious damage to the venous drainage of the left upper lobe. In one patient these limitations defeated the second attempt, and a third operation was necessary, which was successful. This meticulous, complete leaflet mobilization, directed first toward the anterior commissure and its subvalvular components as the surgeon stands behind the patient and then to the posteromedial fusion zone and subvalvular components with the surgeon in front of the patient, is just as important at initial operations as at reoperations. It is described here simply because it has not been emphasized in previous publications and was not routinely possible during reoperation until the operating tunnel was used.
The more adequate mobilization of these difficult valves afforded by this technic will certainly improve the results in reoperations. Indeed, application of these concepts to primary operation may reduce the incidence of reoperation. Open procedures for these problems have been disappointing; at the same time closed technic has improved. Unless insufficiency is the dominant lesion or valve replacement is contemplated, there has been a recent trend away from open operation. Summary A series of 80 reoperations for mitral stenosis in 79 patients is reported and analyzed.
The most important causes of deterioration after valvuloplasty for mitral stenosis are inadequate initial operation, restenosis, and mitral insufficiency. Generally more than one of these factors pertain.
An adequate mitral valvuloplasty requires the complete opening of both the anterior and posteromedial commissures and the mobilization of the chordae tendineae from each other and from the wall of the ventricle.
The advantages and limitations of closed reoperation, open reoperation, the right-sided approach, and the use of the transventricular valvulotome are reviewed.
More complete correction of stenosis with mobilization of posteromedial, anterior, and subvalvular chordae is emphasized. This is attained by operating from both the ventral and dorsal aspects of the patient through a left posterolateral thoracotomy incision.
An Ivalon operating tunnel sutured to the left atrial wall at reoperation makes it possible to carry out the more extensive valvuloplasty at reoperations.
A lower operative mortality, better longterm results, and fewer instances of deterioration are anticipated when this concept of improved valvuloplasty is effected initially.
